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Abstract

The primary consequences of greenhouse gases, especially carbon dioxide, are global
warming, environmental pollution, and climate changed. The manufacturing industry in
Indonesia contributes 28% of carbon emissions. An initiative to reduce carbon emissions
is the collection end-of-life products to be reused. Remanufacturing aims to restore
products value to its original state or even surpass it, offering the same high quality and
warranty as new products. The motivations for remanufacturing included lowering
costs, shortening manufacturing times, and reducing resources to improve profitability.
Remanufacturing management is intricate due to its multistages, including collection of
used products, disassembly of components, thorough cleaning, repair, and reassembly.
This study determined the remanufacturing practices of PT. SKF Indonesia. This research
investigates the reason, purpose, process, and difficulties faced by PT. SKF Indonesia in
conducting remanufacturing. The study highlighted how the company collected the
end-of-life product, how to conduct the remanufacturing process, the demand and
marketing strategy of remanufacturing products.
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Introduction

The primary consequences of greenhouse gases, especially carbon dioxide, are global
warming, environmental pollution, and climate changed [1-5]. A growing number of
nations are implementing and enforcing carbon emission policies via sustainable supply
chain and circular economy strategies [6][7][8]. The manufacturing sector contributes
significantly to releasing carbon emissions. In the US, manufacturing accounts for 23%
of the country carbon emissions, whereas in Indonesia, the industrial sector is
responsible for 28% of the nation carbon emissions [9][10]. In Indonesia, carbon
emissions have increased by 7.5% in the last decade. Recovering the value of used-
product has become a solution and priority for manufacturing firms to reduce carbon
emissions.
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There are several options for product recovery, as mentioned in Table 1 and shown in

Figure 1. Reuse, means used-products are reused without modification. Repairing or

fixing with simple repairs without any guarantees for the product. The quality of

repairing products is less than new products. Reconditioning, used-products

adjustments are made to product components to bring them back to work but not like

new. Refurbishing involves significant cosmetic improvements that can restore a

product to its original condition, albeit with reduced functionality. Remanufacturing

involves performing a sequence of manufacturing operations that have reached the end

of their lifespan to restore them to a condition that is identical to or surpasses their

original state. Remanufacturing products offer the same quality and warranty as the

new products. Recycle; the used product is converted into raw materials through the

recycling process [11-14].

Table 1. Type of product recovery [11-13]

Product Level of Raw Quality Product Guarantee
Recovery Disassembly Material Requirement
Reuse Product Used Restore Reuse without No
level product/ product to modification Guarantee
component  working order
Repair Product Used Get the Components Guarantee
level product/ producttoup  were either only for
component  and running repaired or repaired
again exchanged component
Refurbishing Module Used Verify and Certain modules Shorter
level product/ upgrade have been guarantee
component componentsto repaired or period
the designated replaced, with the
standards possibility
upgrading
Remanufacturing  Part level Used Examination all Modules of old Same
product/ components and new products guarantee
component  and upgrade are integrated as new
them to as into a new product
new quality product, offering
possibility
upgrading
Cannibalization Selective Used Reuse of parts  Certain part No
parts product depends on recycled and Guarantee
retrieval necessity reused
Recycling Material Used Higher priority ~ Parts arerecycled No
level product/ for original intonew formof  Guarantee
component  components; product

lower priority
to other parts
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Figure 1. Product recovery option [15-17]

Remanufacturing is defined as the recovery value of end-used products to be
manufactured into “like new” products with the same original or better function. Figure
> visually show the different of remanufactured bearing, before and after
remanufacturing process. Remanufactured products are manufactured in like-new
conditions with the same quality and warranty as new products [11][18][19].
Remanufacturing is taking place in industries including aerospace, automotive, heavy-
duty and off-road equipment, electronic and electrical equipment, machinery, medical
equipment, furniture, rail and marine sectors, as cited in references [20-22].
Remanufacturing is carried out by HP, Caterpillar, Komatsu, Dell, Xerox, SKF [23-26].

The company's motivation to undertake remanufacturing is divided into three;
economic, environmental, and social. Economic motivations include reducing raw
material cost, reducing production cost, reducing equipment and machinery cost, and
shortening manufacturing time. Environmental motivations include reducing raw
material consumption, water, energy, reducing pollution and waste. Social motivation
includes increased expertise, technology, and affordable product prices, as shown in
Table 2.
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Bearing before remanufacturing Bearing after remanufacturing

Figure 2. Before and after remanufacturing (based on information from SKF)

Table 2. Advantages of remanufacturing [18][21][27]
Motivation Remanufacturing Advantages

Reduce production costs by minimizing the use of new materials
Increase profits because production costs fall

Increase customer satisfaction by providing quality products at
competitive prices
Extend product life
Shorten build time

Reducing raw materials consumption

Economy

Reducing energy and water usage
Environment Reducing carbon gas emissions

Reduce pollution

Reducing waste and piles of garbage

Improve skills with training and new technology
Social Increase customer satisfaction by providing trade-in services
ocia o .
Offer competitive prices

Provide jobs

The US remanufacturing industry is estimated to be worth billions of dollars annually
and encompasses various products and industries, such as automotive components,
heavy equipment, aerospace, and electronics. Japan also has a well-established
remanufacturing industry, particularly in electronics and automotive components.
Japan's remanufacturing industry is known for its high-quality products and strict
standards, with many of the leading manufacturers in the country offering
remanufactured products alongside their new products [18]. Overall, although both
countries have strong remanufacturing industries, the US remanufacturing industry is
considered larger in scale and size. China also has a growing remanufacturing industry,
but it is still smaller compare to the US and Japan. The remanufacturing industry in China
mainly involves automotive components, electronic products, and home appliances
[28][29]. The remanufacturing industry is still relatively small in Indonesia but is growing
as companies seek to reduce costs and waste by reusing materials and components.
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Additionally, the Indonesian government has implemented policies to promote the
growth of the remanufacturing industry as a way to create jobs and reduce
environmental impact [30].

The European Union mandates a specific percentage of automobiles be recycled under
the European Union End-of-Life Vehicle Directive. In Europe, regulations mandate that
manufacturers of electronic goods be accountable for retrieving and responsibly
disposing of their products, as outlined in the Waste Electrical and Electronic Equipment
Directive [6]. Japan's Home Appliance Recycling Law governs the collection of used
items, including appliances such as air conditioners, televisions, refrigerators, freezers,
and washing machines. Japan also requires manufacturers to collect and recycle
automotive components through the End-of-Life Vehicle Recycling Law. Car owners in
Japan are also required to pay recycling fees when purchasing a vehicle [18][22]. The
United States already has a remanufacturing industry standard; RIC001.1-2016
Specifications for the Process of Remanufacturing. The standard establishes
benchmarks for remanufacturing processes and outlines specific criteria that define
remanufacturing processes and distinguish them from other manufacturing techniques.
These standard specifications guarantee that the products supplied to customers by the
remanufacturing companies are dependable and of superior quality. Meanwhile,
Indonesia currently does not have regulations regarding remanufacturing. Existing laws
focus more on regulations on the import of reconditioned goods. Due to the lack of
regulation, the remanufacturing industry in Indonesia is relatively small compared to
other countries [30].

This paper presents the remanufacturing practices in PT. SKF Indonesia. It investigates
the reasons, purpose, process and difficulties faced by PT. SKF Indonesia. During
interviews and discussions, the company explained their motives to do
remanufacturing, how they did it and their obstacles. We highlighted how they collect
the end-of-life product, how to remanufacture, the demand, price and marketing
strategy of remanufacturing products. This research provides scientific contributions in
remanufacturing practices as a reference for decision makers to perform out analysis to
be able to choose a product recovery strategy, especially remanufacturing. The majority
of bearing remanufacturing research focuses on process and quality [31], not many to
analyze from an economic, social and environmental perspective. Research in the area
of closed-loop supply chains and carbon mitigation policies is growing, but surprisingly,
few studies have focused on remanufacturing. Therefore, future research in this field is
strongly encouraged.

Method

This research involves case study of PT. SKF Indonesia. During interviews and
discussions, the company explained their motives to do remanufacturing, how they did
it and their obstacles. We highlighted how the firm collected the end-of-life product,
how to conduct the remanufacturing process, demand and marketing strategy of
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remanufacturing product.The information was gathered from both primary and
secondary sources. Primary data were obtained directly from experts and company
sources through interviews, observations, and questionnaires. Secondary data are
additional or complementary data obtained from literature and information from the
internet in the form of historical notes or reports, including company website and
company annual reports. The experts interviewed in this research are Marketing and
Administration Director, Manufacturing Director, Procurement and Material Flow
Manager, Maintenance Manager and Remanufacturing Engineer. The questions are
divided into two sections as describe in Table 3, first section presents general
information of remanufacturing company and second section presents
remanufacturing product characteristic.

Table 3. Questions during interview and discussions

No Section 1-General information of respondents and firm

1 Full name

2 Email

3 Position/title

4 Division of work in the company

5 Age

6 Last education

7 Years of Service

8 Length of experience in the position

9 Total number of Employees
No Section 2-Remanufacturing products and characteristic

10 How many SKUs of remanufactured products?

1 What is the main motivation of the company in carrying out remanufacturing production?
12 What is the marketing strategy for remanufactured products?

13 Do customers prefer new products over remanufactured products?

14 How to recover raw materials (used-products from customers)?

15 Is there any cooperation to obtain these used-products?

16 What is the production ratio between new and remanufactured products?

17 Is there a quality differences between a new and a remanufactured product?
18 Is there a warranty differences between a new and a remanufactured product?
19 Is there a service center difference between new and remanufactured products?
20 Is there any price difference between a new and a remanufactured product?

21 What is the production efficiency between new and remanufactured products?
22 Is the demand for new products higher than remanufactured products?

23 Are sales of new products higher than remanufactured products?

24 What are the main challanging in the remanufacturing industry?

25 Are there regulations in Indonesia concerning remanufacturing?

26 Does the regulation help?

27 What is the production efficiency between new and remanufactured products?
28 What are the stages of the process in remanufacturing?

29 From the above stages, which is the most difficult remanufacturing process?
30 Are there a remanufacturing process done by a third party (outsourcing)?
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Results and Discussion

SKF (Svenska Kullagerfabriken AB) is a multinational company that produces various
engine and lubricant systems. The company was founded in 1907 with its headquarters
in Gothenburg, Sweden. SKF has 115 years of experience, operates in 140 countries and
has 17,000 distributors. The company has 20 remanufacturing facilities and has 25 years
of remanufacturing experiences. It is estimated that approximately 583 MT of carbon
emissions could be avoided in 2021 at each remanufacturing facility. The Indonesian
factory opened a remanufacturing facility located in Cakung, East Jakarta in July 2022.
The total area of the company in Indonesia is 53,000 m2.

90%

75% 75%
62% 63%
38% 37%
25% 25%
I I n I
Material Energy Waste Carbon Cost
Emission
B Remanufactured bearing Saving

Figure 3. Requirement and amount of saving for remanufactured bearings

The main motivation for company to establish remanufacturing division as commitment
to sustainability. The goal of remanufacturing products is to extend the service life of
bearings at a lower cost and in a shorter time compared to new bearing. Bearing service
life is often shorter than expected because of fatigue, corrosion, wear, electrical
erosion, plastic deformation, fracture, or cracking. To extend the service life of bearings,
the company remanufactures them before irreparable damage occurs. In addition,
remanufacturing is also good for the environment because it requires less energy than
new production. This purpose aligned and similar to previous studies [11][18][30].

Bearing remanufactured products require only 38% of the material and 37% of the energy
compared to making new bearings. Remanufacturing can reduce carbon emissions by
up to 90%. Apart from that, it can save materials by up to 70% and produce less waste,
only 25%. The needs and savings of the remanufacturing process in terms of materials,
waste, and costs are outlined in Figure 3. Another advantage of remanufacturing
reduces costs and improve waiting times. The average cost of making a remanufactured
bearing is 25% compared to making a new bearing. Furthermore, remanufacturing can
reduce price and improve lead times [5][18][19].
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Figure 4. Remanufacturing process of bearing (based on information from SKF)

Remanufacturing process in SKF consists of two main parts; analysis and
remanufacturing process. The analysis process includes cleaning, inspection,
documentation, and remanufacturing recommendations. The remanufacturing process
consists of remanufacturing all components, machining, quality inspection, assembly,
finalinspection, packing, and shipping. These two processes are depicted in Figure 4 and
Table 4. All process is performed in a remanufacturing facility, and no process is sourced
to other party according to respondents.

Table 4. Stages of remanufacturing process (based on information from SKF)

Remanufacturing Stages Description

Collected used-product Used-product are collected from customer and coming to
warehouse

Pre-inspection Inspected to assess their status which either be remanufacturing
possible, potential and not possible

Disassembly Components are disassembled to take the core and part that can
be used

Cleaning Components cleaned

Inspection Components checked

Machining Regrinding inner rings and outer rings

Reassembly All components are assembled

Final inspection Products are tested for function and performance

Packaging Products are packaged

The company uses the same standards, processes, equipment, and quality assurance as
new bearings to produce remanufactured products. SKF used ISO 15243:2017 as the
reference for remanufacturing process. We can see in the Figure 5, example of abrasion
wear. Green col represents remanufacturing possible, yellow col potential and red col
not possible to be remanufactured. In addition, the company also provides
remanufacturing services by changing to higher specifications and adding more
equipment if needed. For traceability, the company uniquely mark remanufactured
products to enable traceability.

6" BIS-STE 2024 - 2" INTERCONNECTS 2024, Virtual Conference, December 11, 2024 V225047-8



BIS Energy and Engineering

XD Remanufacturing possible
XX] Remanufacturing potential
X Remanufacturing not possible

Figure 5. Remanufacturing process of bearing (based on information from SKF)

Not all bearings can be remanufactured. Bearing remanufacturing is suitable for large
bearings, spherical roller bearings, backing bearings, and slewing bearings, as shown in
Figure 6. Remanufactured bearing suit for many industries, such as metal, pulp and
paper, energy, mining, marine, cement, food and beverage also railway. Bearings with
diameters greater than 300 mm are economically valuable for remanufacturing. Most of
large bearings is not produce in Indonesia. Remanufacturing in SKF Indonesia able to
shorten lead time. To attract customers, the firm offers a trial purchase of
remanufacturing product to existing customers in order to save costs and time. To
collect used-product, SKF cooperates with customers to send used bearing to
remanufacturing facility. According to respondent, remanufacturing process is less
efficient compare to new bearing since they process various sizes, so the settling time
is different.

Open spherical Sealed spherical Spherical roller CARB toroidal  Split spherical roller  Railway bearing units
roller bearing roller bearing thrust bearing roller bearing bearing Cooper

{

Tapered roller Deep groove ball  Application specific Cylindrical roller Slewing bearings Housings
bearing bearing bearing bearing

Figure 6. Suitable bearings for remanufacturing processes
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Example of a remanufacturing case study at SKF:

a. Maintenance contract with steel manufacturing company in Eastern Europe. This
partnership could save US$ 500,000 in 2007. Remanufacturing 600 kg of
bearings can reduce CO2 emissions by 1 ton.

b. European steel companies replace approximately 2,000 bearings a year.
However, because half of the replacements are remanufactured, the company
reuses 10 tons of steel, preventing the use of 62,000 kWh of energy and
eliminating almost 30 tons of CO2 emissions every year. This economic and
ecological benefits, steel company improve delivery times, significantly from 6
months to 6 weeks.

c. A steel forging company in Italy used 3 remanufactured main bearings, saving
almost 4000 kg of steel. Apart from that, it also saves around 20,000 kWh of
energy and prevents more than 10,000 kg of carbon emissions.

d. Cement factories in Tiirkiye use remanufactured bearings at half the price of new
bearings. In addition, the time saved was only 8 weeks from the 6 months
needed to get a new bearing. Through the remanufacturing decision the cement
factory saved time and costs and prevented 34 tons of carbon emissions from
entering the atmosphere.

This research found that SKF has 25 years of remanufacturing experiences. The
Indonesian factory opened its remanufacturing facility in July 2022. Their goal is to
extend the service life of bearings at alower cost and in a shorter time. Remanufactured
bearings reduce cost, waste, material usage, carbon emissions and improve the lead
time. The average price of a remanufactured bearings is 50-30% lower compared to
making a new bearing. Remanufacturing stages are collected used-product, pre-
inspection, disassembly, cleaning, inspection, machining, reassembly, final inspection
and packaging. SKF used ISO 15243:2017 as the reference for remanufacturing process
which uses same processes, equipment, and quality assurance as new bearings. The
company also provides remanufacturing services by changing to higher specifications
and adding more equipment if needed. Bearings with diameters greater than 300 mm
are economically valuable for remanufacturing. Most of these large bearings is not
produce in Indonesia so that remanufacturing practices in Indonesia able to shorten
lead time. SKF is facing some difficulty to convince their customer about the quality of
remanufacturing product. Furthermore, with same quality and guarantee, SKF has
proven that remanufacturing products is a good practice not only for the environment,
but also in terms of economic and social. This result is aligned and similar to previous
studies [11][18][30]. Even though remanufacturing practices is not widely common in
Indonesia, but it has big potential in the future [30].
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Conclusion

Remanufacturing involves performing a sequence of manufacturing operations that
have reached the end of their lifespan to restore them to a condition that is identical to
or surpasses their original state. The motivations for remanufacturing are lowering
costs, shorter manufacturing times, and reducing resources to achieve better
profitability. PT. SKF Indonesia open its remanufacturing facility on July 2022. The main
motivation of company to establish remanufacturing division as commitment to
sustainability. Further the goal is to extend the service life of bearings at a lower cost,
competitive price and in a shorter time compared to new ones. SKF use uniquely mark
remanufactured for traceability. Beside its advantages, PT. SKF Indonesia face difficulty
to convince customers about the quality remanufacturing product. By providing the
same quality, process and warranty, SKF was able to convince their customers to grow
their remanufacturing line. This study shows that remanufacturing bearing is a good
practice not only for the environment, but also in the economic and social terms.

The remanufacturing industry is still relatively small in Indonesia, but is growing as
companies seek to reduce costs and waste by reusing materials and components. The
majority of bearing remanufacturing research focuses on process and quality, not many
to analyze from an economic, social and environmental perspective. Research about
closed-loop supply chains and carbon mitigation policies is growing, but few studies
have focused on remanufacturing. Future research in this field is therefore strongly
encouraged. Furthermore, the study of remanufacturing in Indonesia has mostly
focused on heavy-duty equipment. Thus, we recomended future studies in other type
of industries, such us automotive, electronics and electrical equipment and furniture.

Acknowledgement

The authors received no financial support for the research, authorship, and publication
of this article. The authors thank the staffs and management of PT. SKF Indonesia who
provided valuable support, data, and input for this reseach.

References

[1]1 Analyzing the Price Strategy of Closed-Loop Supply Chain, Carbon Emission Policy and Game Theory
Perspective: A Systematic and Bibliometric Review. In Proceedings of the Proceedings of the
International Conference on Industrial Engineering and Operations Management; IEOM Society
International: Sydney, Australia, December 22 2022; pp. 1403-1415.

[2] Farquharson, D.V.; Jaramillo, P.; Schivley, G.; Klima, K.; Carlson, D.; Samaras, C. Beyond Global
Warming Potential: A Comparative Application of Climate Impact Metrics for the Life Cycle
Assessment of Coal and Natural Gas Based Electricity. Journal of Industrial Ecology 2017, 21, 857-873,
doi:10.1111fjiec.12475.

[3] Lee, H.L; Tang, C.S. Socially and Environmentally Responsible Value Chain Innovations: New
Operations Management Research Opportunities. Management Science 2018, 64, 983-996,
doi:10.1287/mnsc.2016.2682.

[4] Gopalakrishnan, S.; Granot, D.; Granot, F.; Sosic, G.; Cui, H. Incentives and Emission Responsibility
Allocation in Supply Chains. Management Science 2021, 67, 4172-4190, doi:10.1287/mnsc.2020.3724.

6" BIS-STE 2024 - 2" INTERCONNECTS 2024, Virtual Conference, December 11, 2024 V225047-11



BIS Energy and Engineering

[5] Cheng, P.;Ji, G.; Zhang, G.; Shi, Y. A Closed-Loop Supply Chain Network Considering Consumer’s Low
Carbon Preference and Carbon Tax under the Cap-and-Trade Regulation. Sustain. Prod. Consum.
2022, 29, 614-635, d0i:10.1016/j.5pc.2021.11.006.

[6] Mazahir, S.; Verter, V.; Boyaci, T.; Van Wassenhove, L.N. Did Europe Move in the Right Direction on
E-Waste Legislation? Production and Operations Management 2019, 28, 121-139,
doi:10.1111/poms.12894.

[71 Van Wassenhove, L.N. Sustainable Innovation: Pushing the Boundaries of Traditional Operations
Management. Production and Operations Management 2019, 28, 2930-2945, doi:10.1111/poms.13114.

[8] Dev, N.K.; Shankar, R.; Qaiser, F.H. Industry 4.0 and Circular Economy: Operational Excellence for
Sustainable Reverse Supply Chain Performance. Resources, Conservation and Recycling 2020, 153,
doi:10.1016/j.resconrec.2019.104583.

[9] Industry.In Climate Change 2022 - Mitigation of Climate Change; Intergovernmental Panel on Climate
Change (IPCC), Ed.; Cambridge University Press, 2023; pp. 1161-1244 ISBN 978-1-00-915792-6.

[10] Eko Cahyono, W.; Parikesit; Joy, B.; Setyawati, W.; Mahdi, R. Projection of CO2 Emissions in Indonesia.
Materials Today: Proceedings 2022, 63, S438-S444, doi:10.1016/j.matpr.2022.04.091.

[11] Corum, A. Remanufacturing: A Case Study in Mercedes-Benz Bus Factory. 2022.

[12] Thierry, M.; Salomon, M.; Nunen, J.V.; Wassenhove, L.V. Strategic Issues in Product Recovery
Management. 1995, 37.

[13] Saavedra, Y.M.B.; Barquet, A.P.B.; Rozenfeld, H.; Forcellini, F.A.; Ometto, A.R. Remanufacturing in
Brazil: Case Studies on the Automotive Sector. Journal of Cleaner Production 2013, 53, 267-276,
doi:10.1016/j.jclepro.2013.03.038.

[14] Rizova, M.l.; Wong, T.C.; ljomah, W. A Systematic Review of Decision-Making in Remanufacturing.
Computers & Industrial Engineering 2020, 147, 106681, doi:10.1016/j.cie.2020.106681.

[15] Li, L.; Dababneh, F.; Zhao, J. Cost-Effective Supply Chain for Electric Vehicle Battery Remanufacturing.
Applied Energy 2018, 226, 277-286, doi:10.1016/j.apenergy.2018.05.115.

[16] Bauer, T.; Mandil, G.; Naveaux, E.; Zwolinski, P. Lifespan Extension for Environmental Benefits: A New
Concept of Products with Several Distinct Usage Phases. Procedia CIRP 2016, 47, 430-435,
doi:10.1016/j.procir.2016.03.079.

[17] Batista, L.; Bourlakis, M.; Smart, P.; Maull, R. In Search of a Circular Supply Chain Archetype-a
Content-Analysis-Based Literature Review. Production Planning and Control 2018, 29, 438-451,
doi:10.1080/09537287.2017.1343502.

[18] Matsumoto, M.; Umeda, Y. An Analysis of Remanufacturing Practices in Japan. Jnl Remanufactur
2011, 1, 2, d0i:10.1186/2210-4690-1-2.

[19] Lund, R.T.; Hauser, W.M. Remanufacturing - an American Perspective. In Proceedings of the 5th
International Conference on Responsive Manufacturing - Green Manufacturing (ICRM 2010); IET:
Ningbo, China, 2010; pp. 1-6.

[20] Chen, L.; Zhao, X.; Tang, O.; Price, L.; Zhang, S.; Zhu, W. Supply Chain Collaboration for Sustainability:
A Literature Review and Future Research Agenda. International Journal of Production Economics
2017, 194, 73-87, d0i:10.1016/j.ijpe.2017.04.005.

[21] Andrew-Munot, M.; Ibrahim, R.N. Remanufacturing Process and Its Challenges. J MECH ENG SCl 2013,
4, 488-495, doi:10.15282/jmes.4.2013.13.0046.

[22] Kamigaki, K.; Matsumoto, M.; Fatimah, Y.A. Remanufacturing and Refurbishing in Developed and
Developing Countries in Asia — A Case Study in Photocopiers. Procedia CIRP 2017, 61, 645-650,
doi:10.1016/j.procir.2016.11.223.

[23] Geyer, R.; Van Wassenhove, L.N.; Atasu, A. The Economics of Remanufacturing under Limited
Component Durability and Finite Product Life Cycles. Management Science 2007, 53, 88-100,
doi:10.1287/mnsc.1060.0600.

[24] Abbey, J.D.; Guide, V.D.R. A Typology of Remanufacturing in Closed-Loop Supply Chains.
International Journal of Production Research 2018, 56, 374-384,
doi:10.1080/00207543.2017.1384078.

[25] Li, Y.; Xie, X.; Liu, Q. Study on Longitudinal Emission Reduction Investment of Supply Chain and
Government’s Subsidy Policy. J. Intelligent Fuzzy Syst. 2018, 34, 1177-1186, d0i:10.3233/JIFS-169412.

[26] Dey, S.K.; Giri, B.C. Analyzing a Closed-Loop Sustainable Supply Chain with Duopolistic Retailers
under Different Game Structures. CIRP Journal of Manufacturing Science and Technology 2021, 33,
222-233, d0i:10.1016/j.irpj.2021.03.003.

[27] Fatimah, Y.A.; Aman, M. Remanufacturing Sustainability Indicators: An Indonesian Small and Medium
Enterprise Case Study. IOP Conf. Ser.. Mater. Sci. Eng. 2018, 403, 012055, doi:10.1088/1757-
899X/403/1/012055.

6" BIS-STE 2024 - 2" INTERCONNECTS 2024, Virtual Conference, December 11, 2024 V225047-12



BIS Energy and Engineering

[28] Matsumoto, M.; Chun, Y.-Y.; Guidat, T.; Tahara, K. Estimating the Potential Material-Saving Effects of
Automotive Parts Remanufacturing in Southeast Asia.

[29] Zhu, Q.; Tian, Y. Developing a Remanufacturing Supply Chain Management System: A Case of a
Successful Truck Engine Remanufacturer in China. Production Planning and Control 2016, 27, 708-
716, d0i:10.1080/09537287.2016.1166282.

[30] Kojima, M.; Institute of Developing Economies, Japan External Trade Organization (JETRO) 3-2-2
Wakaba, Mihama-ku, Chiba, Chiba 261-8545, Japan The Diffusion of Remanufacturing Policies in Asia.
IJAT 2022, 16, 824-830, d0i:10.20965/ijat.2022.p0824.

[31] 2013 International Conference on Management Innovation and Information Technology. In
Proceedings of the WIT Trans. Inf. Commun. Tecnol.; Jin M., Du Z., Eds.; WITPress, 2014; Vol. 61, pp.
1-2080.

6" BIS-STE 2024 - 2" INTERCONNECTS 2024, Virtual Conference, December 11, 2024 V225047-13



